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Fig.1 Temperature dependency of thermal conductivity of pure
Mg[10]

L — O, R AR FE T H PH 26 5 05 R
2 RITRF, XL — B8R RO ™ A2 R A 32
LI,

B s NG <ok T 3RO 7B R O L ) A
REfI s, (HAENER SRR RMESEMN S,
A 0 2 [R) I 2 B8 S < A 70 TN BRI 3 O ) A 1 R
1 510

B2 R H A 4 e R EE N T IR B ez Y,
Hrh Ag. Zn. Sn. Al EEES S B EBRKIEREE,
1 5 B 6] I 2% fe S AR D) PR RR BRI, AT LB IR R
b Ag A1 Zn, 1 Al FFAEE. EHE Cu. Ce. Ni
TEBE R BN FE RN, B INIX Rt 3 — 7 1 % &
FACRANML, BRAREE G & I 2R AT 4l Ak dfon, AT LA
el T A, LA R IABTTRERY Zr AT Lay PrJtE
%y R HF RS ST 5 EEEE MG &t
TG, IXFET] DUTE R /b 5 e S Ak B 11 (7] B i 21 28
TAHBERALIIVE T . Ni A1 Cu A2 B S FRAREE & 4 i idt 1k
ek, RENSHMRERIAK, HEAEEEHN
(17; Mn XS #GPEREZ AR, {2 Mn AT RLTHBR Fe &%
BERTMEM, SCEAESNMEMmERE, EERE
p s e =TRE e e T A7) || P N (A R a1
LM T W Siv Ca. Sr 25 Al LU B 24010 25 — M5
th, MEHEEESN IR, BT XS & HEIR T’
P B8 5 A EL O AT DA BRI NI

2 SERRE%AE

B SR a e, NMAESE L AR R &
REFE M FAGERE . B 3 Pl UL 2, s Ay
AE @R MES SRR T REJLPEHE /N T 100
Wim K.

Forr, e F DB S 4 AZO1 [ IR 3 R 5L

< 160

E 10!

=

<. 120

>

h=d Ce
2 100} \
S

B 80F

o

O 60t

@

£ 40} A
[}

_C

'_

0 2 4 6 8 10 12
Content of Element, «/%
K2 WWEETERENENS BN
Fig.2 Effect of alloy element on thermal conductivity of Mg
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Table 1 Mechanical and thermal properties of Mg-Zn alloys*>*”!

Alloys Composition UTS/MPa  YS/MPa  Elongation/% Thermal conductivity/W {m K)™
ZK51A As-cast T5 4.6Zn-0.70Zr 205 140 3.5 110 (20 C)
ZK61A As-cast T 6.0Zn-0.70Zr 310 185 — 113 (20 C)
ZK31A As-extruded 3.0Zn-0.60Zr 275 255 7 126 (20 C)
ZK60A As-extruded 5.5Zn-0.45Zr 340 260 11 117 (20 C)
ZC63 As-cast T6 6.0Zn-2.70Cu-0.25Zr 210 125 122 (20 'C)
ZC71 As-extruded 6.5Zn-1.25Cu-0.50Mn 240 158 122 (20 'C)
ZE41A As-cast TS 4.2Zn-1.2RE-0.7Zr 205 140 3.5 113 (20 C)
ZEG63A As-cast T6 5.8Zn-2.6RE-0.7Zr 300 190 10 109 (20 C)
ZH62A As-cast TS 5.7Zn-1.8Th-0.7Zr 240 150 4 110 (20 C)
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Table 2 Mechanical and thermal properties of Mg-RE alloys!**"

Alloys Composition UTS/MPa YS/MPa Elongation/% Thermal conductivity/W {m K)™*

K1A As-cast 0.7Zr 180 55 1 122 (20 C)
EQ21 As-cast T6 2.1Di-1.5Ag-0.7Zr 235 170 2 113 (20 C)
QE22A As-cast T6 2.1Di-1.5Ag-0.7Zr 260 195 3 113 (20 C)
EZ33A As-cast T5 3.3RE-2.7Zn-0.6Zr 160 110 3 100 (20 C)
WE43 As-cast T6 3.4RE-4.0Y-0.7Zr 250 162 2 51.3 (20 C)
WES54 As-cast T6 3.0RE-5.4Y-0.7Zr 250 172 2 52(20 C)
AE42 Die-casting 2.5RE-4.0Al-0.1Mn 230 145 11 84 (20 C)
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Table 3 Mechanical and thermal properties of Mg-Th alloys!

15, 16]

Alloy Composition UTS/MPa YS/MPa Elongation/%  Thermal conductivity/W {m K)*
HK31 sheet and plate 3.3Th-0.7Zr 260 205 8 114 (18 C)
HM21A sheet and plate 2.0Th-0.6Mn 235 170 8 134 (20 C)
HM31A as-extruded 3.0Th-1.0Mn 283 230 10 104 (20 'C)
HZ32A as-cast 3.3Th-2.1Zn-0.7Zr 185 90 4 110 (20 C)

4 Mg-Mn EE&NFERSHMERE
Table 4 Mechanical and thermal properties of Mg-Mn alloys

[15,17]

Alloy Composition UTS/ YS/ Elongation/ Thermal condugtivity/
MPa MPa % W {m K)
MB1 as extruded 1.3~2.5Mn 254 176 5 126(100 C)
MBS as extruded 1.5~2.5Mn-0.15~0.35Ce 255 147 7 134(100 C)
M1A as extruded 1.2Mn 255 180 12 138(20 C)
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Situation of Research and Development of Thermal Conductive Magnesium Alloys

Wang Chunming, Chen Yungui, Xiao Sufen
(Sichuan University, Chengdu 610064, China)

Abstract: Magnesium alloys, as heat-sink materials, have great potential for the application of electronics, communication and computer
industries due to their low density, excellent electromagnetic shielding and damping capacity, high specific strength. Meanwhile, the
thermal conductive ability of unit mass is better compared to aluminum alloy. State of research and development on high thermal
conductivity magnesium alloy is reviewed in this paper, and Mg-Zn, Mg-RE, Mg-Th and Mg-Mn alloys with excellent thermal
conductivities are analyzed. The problems existing in the study and the research direction of future are forecasted for high thermal
conductivity of magnesium alloys.
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